We investigate to what extent major safety-net program benefits affect food insecurity in families. We impute program eligibility and benefits in each state for 2001-2009, accounting for cross-program eligibility rules. We use simulated eligibility and benefits for a nationally representative sample as instruments for imputed eligibility and potential benefits. Among nonimmigrant, low-income, single-parent families, $1,000 in potential cash or food benefits reduces the incidence of food insecurity by 1.1 percentage points on a base of 33 percent. Cash and food both reduce food insecurity. The results highlight the importance of jointly considering a full range of safety-net programs.
I. Introduction
In 2013, almost 20 percent of U.S. households with children were defined as food-insecure by the U.S. Department of Agriculture (USDA), meaning that they did not consistently have access to a sufficient quantity or quality of food for a healthy and active lifestyle (Coleman-Jensen, Gregory and Singh 2014) . This suggests that tens of millions of Americans face challenges when it comes to meeting their basic food needs. These challenges range from worrying that food would run out (experienced by 95 percent of the food-insecure) to being hungry but not eating (31 percent of the foodinsecure).
1 Food insecurity is associated with a wide range of negative health and economic outcomes, making its reduction a key policy priority. Food insecurity also serves as an indicator of material hardship more broadly, so it can serve as a proxy for economic well-being in cases where other measures such as consumption are not readily available.
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Reductions in food insecurity are a primary goal of public nutrition programs, and substantial research has investigated the effect of these programs on food insecurity among families and children. However, less is known about how nonfood safety-net programs affect food insecurity. Safety-net programs may allow at-risk families to avoid or reduce food insecurity, but program effects may depend on their mix of cash and noncash benefits and the degree to which they crowd out food-specific transfers. In addition, the safety net includes a number of different programs that interact with each other in important ways. Given that many families simultaneously receive benefits from multiple programs, it is important to look at the effectiveness of the safety net in aggregate rather than relying on separate examinations of the effects of each individual program.
In this paper, we investigate how the level of benefits received from the safety net as a whole and the distribution of benefits among cash, food, and health insurance affect food insecurity. We focus on single-parent families with incomes below 300 percent of the poverty line, as these families are both more likely to suffer material hardship and are key intended beneficiaries of safety-net programs. We consider means-tested programs in three categories: cash assistance, food assistance, and public health insurance. Temporary Assistance to Needy Families (TANF, formerly Aid to Families with Dependent Children or AFDC) offers cash welfare for low-income families, Supplemental Security Income (SSI) provides cash benefits for the disabled, and the federal and state Earned Income Tax Credits (EITC) provide subsidies to working families through the federal and state tax codes. We examine food assistance in the form of the Supplemental Nutrition Assistance Program (SNAP, formerly the Food Stamp Program); the National School Lunch Program (NSLP), which provides free or subsidized lunch in school; and the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC), which provides food packages to pregnant and postpartum women and young children. Finally, we consider public health insurance: Medicaid and the Children's Health Insurance Program (CHIP).
Using data from the Current Population Survey Food Security Supplement, we examine how reported food insecurity responds to benefits from these programs. To determine the level of benefits for which a family would be eligible, we use the reported rules in effect for each program in each state in each year. Since benefits are likely to be endogenous-families eligible for higher benefits are also more likely to be foodinsecure for reasons that may be unobservable-we use the average program generosity by state, year, and demographic cell simulated for a national sample of families as an instrument for imputed benefits. Identification thus comes from variation within states over time and across family composition in the level of benefits available.
The results suggest that the safety net does impact food insecurity. Each $1,000 in combined annual cash and food benefits for which a low-income, single-parent family is eligible reduces food insecurity by 1.1 percentage points on a base rate of 33 percent. When cash and food assistance are examined separately, we find that either form of assistance has the potential to reduce food insecurity among vulnerable families.
II. Background and Motivation
A household is considered food secure if all members have access at all times to a sufficient quantity, quality, and variety of food for an active, healthy life (Nord, Andrews, and Carlson 2009) . Food insecurity emerges when households face limitations in access to food. Official food insecurity statistics come from a Food Security Supplement in the December Current Population Survey (CPS), in which 18 questions are asked about whether households are able to meet basic food needs. Households that report three or more food-insecure conditions are classified as food-insecure. Food-insecure households are further divided into those having low food security and very low food security, where very low food security households with children report eight or more food-insecure conditions. Many food-insecure families are able to avoid reductions in food intake by reducing the quality and variety of their diets. However, even among the less severely affected low food security households, 38 percent reported eating less than they think they should, roughly 20 percent reported cutting or skipping meals in three or more months out of the year, and almost 10 percent reported that they were hungry but did not eat (Coleman-Jensen, Gregory, and Singh 2014) . Despite considerable debate on the interpretation of food insecurity measures (see the National Research Council 2006 for a summary of these issues), the food-insecure population faces a number of serious challenges in meeting their basic food needs. In this paper, we examine food insecurity, which includes both low food security and very low food security households.
Over the period 2001-2009, 17 percent of nonimmigrant families with children experienced food insecurity in an average year. Single-parent families under 300 percent of the poverty line are roughly twice as likely to experience food insecurity (33 percent). Food insecurity is associated with negative nutritional outcomes for adults (Bhattacharya, Currie, and Haider 2004) and a wide range of adverse health outcomes for adults and children (see Kreider 2009 and Pepper 2011, for reviews) . 3 The issue of food insecurity has received heightened attention recently because it increased in 2008 with the Great Recession and has remained elevated through 2013 (Coleman-Jensen, Gregory, and Singh 2014). A large literature examines the impact of nutrition programs on food insecurity. SNAP recipients have rates of food insecurity that are twice as large as those of eligible nonrecipients (Gundersen, Kreider, and Pepper 2011) . These paradoxical results can be largely attributed to self-selection of vulnerable households into food assistance programs. In addition, there is significant underreporting and measurement error of program participation in commonly used survey data (Meyer, Mok, and Sullivan 2009) . A number of papers that have accounted for selection bias and/or measurement error find beneficial effects of food assistance programs on food insecurity. These include Gundersen and Oliveira (2001); Gundersen and Kreider (2008) ; Nord and Golla (2009); Ratcliffe, McKernan, and Zhang (2011); Mykerezi and Mills (2010) ; Nord and Prell (2011); and Kreider et al. (2012) .
Comparatively little research, however, has addressed the effect of nonfood safety-net programs on food security. Cash or in-kind programs like public health insurance expand the total resources available to the household and provide a buffer against income shocks. To the extent that these additional resources are used for food, they may reduce food insecurity. Borjas (2004) reports that cash welfare generosity decreases food insecurity among immigrants, for instance.
In addition, analyses of food assistance failing to account for the generosity of other safety-net programs may yield biased estimates of the marginal impact of food benefits. Safety-net recipients tend to participate in multiple programs. This is readily evident in Table 1 , which shows participation rates for a March CPS sample of low-income, singleparent families. Furthermore, the effect of nonfood programs and nutrition programs may depend on how they interact with each other. For example, households that are fully enrolled in TANF or SSI may be categorically eligible for nutrition assistance programs (see Zedlewski and Brauner 1999) . On the other hand, by increasing family income, cash assistance generosity may reduce benefit levels for food assistance programs (see Ziliak, Gundersen, and Figlio 2003) . Duggan and Kearney (2007) reports that households receive fewer nutrition benefits following enrollment in the Supplemental Security Income program, for instance. Our calculations suggest that 15-20 cents of SNAP benefits are lost for each dollar of cash welfare eligibility. The shift from food to cash benefits induced by cash program generosity may change resource allocation in the household and crowd out food spending.
Theoretically, the net result of the "income effect" associated with nonfood program benefits (resulting from expanded resources) and the "substitution effect" (stemming from fewer constraints to allocate household resources to food) is ambiguous and requires empirical investigation. Understanding how household food consumption is affected by the type of safety-net support (cash, food, or health insurance) is critical for the effective design of poverty policy. Even if cash and noncash programs have similar effects, it is useful to evaluate the impact of the overall safety-net package.
III. Methodology and Data
Because the goal of this analysis is to examine how the safety net affects food insecurity, the general empirical approach is to regress food insecurity on measures of safety-net generosity. We account for selection bias with a simulated eligibility instrumental variables approach described below.
A. Food Security and Program Calculators
Our food security data come from the 2001-2009 Current Population Survey Food Security Supplement (CPS FSS), which is conducted in December of each year. Respondents are asked about household food spending and whether the household is able to meet its food needs. Based on their answers to 18 FSS questions covering the experience of the prior 12 months, households are classified as food secure or having food insecurity according to a scale developed by the U.S. Department of Agriculture. Our outcome of interest is food insecurity, which includes households classified as having low food security or very low food security. Because the FSS occurs in December, the 12-month food security scale roughly corresponds to the calendar year.
The unit of observation for the analysis is the family. 4 Families are included in the sample if the reference person is between ages 18 and 64, is unmarried, and has at least one never-married child younger than 18 living in the household. Families are excluded 4. As food insecurity is measured at the household level, we apply the household-level measure to each family living in the household. Almost 20 percent of families in the sample are CPS-defined subfamilies living in the household of another primary family, and in 37 percent of those cases the primary family is also in the sample. Unmarried, childless adult children are considered part of the family, and we incorporate them as appropriate under the rules of the safety-net programs. if earnings information is incomplete (see more detail below), if they did not complete the food security supplement, or if any member of the family is an immigrant. 5 We restrict the sample to families under 300 percent of the poverty level because this range captures most variation in safety-net eligibility and to single-parent families because food insecurity rates are higher for this group.
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Table 2 describes the summary statistics for the sample. Among this group, which is more economically disadvantaged and more food-insecure than the general population, 33 percent report food insecurity. Nine percent of sample families have a disabled member aged 15 and older, 7 about half have two or more children, and fewer than half have any college education. About two-thirds of parents are employed.
8
Benefit receipt information is not available in the December CPS. Instead, we impute program eligibility for each family and base our analysis on the imputed potential benefits a family could receive rather than the actual receipt of benefits.
9 Potential benefits are of independent interest to policymakers because they are the primary levers by which actual benefits are influenced.
Though income is necessary to impute program eligibility, the December CPS lacks data that distinguishes between earned and unearned income. To address this issue, we use the data on earnings that are collected when a household is in the outgoing rotation groups (ORG) of the CPS (the households in months four or eight of the data collection). We match each member of a December CPS FSS family older than age 15 to earnings data from the appropriate month. For a quarter of the sample, the outgoing rotation group questions are asked in December, while the other three-quarters of the sample are matched to data from January, February, or March. We do the matching on the basis of identifiers available in the CPS data, and we check the quality of matches using reported information in both months on sex, age, and race.
Use of the earnings data presents several challenges. First, a fraction of the sample cannot be matched because of identifier error, because a family moves, or because an individual exits the family. Furthermore, a successful match may yield incomplete earnings information, most often because an individual is self-employed. Overall, about 87 percent of single-parent families successfully match with complete earnings information for the respondent.
10 Families in which adults do not match are excluded from the sample.
5. We exclude immigrant families because program eligibility rules are different for this group and are hard to characterize without information on legal status. Overall, sample restrictions regarding respondent age, immigrant status, presence of children, and data completeness reduce the sample from about 348,000 families to 117,000 families. Of these, about 28,000 are the single-parent families under 300 percent of the poverty line that are the focus of the study. 6. Very few families over 300 percent of poverty are eligible for any of the programs we examine. Single-parent families under 300 percent of the poverty line have a rate of food insecurity of 33 percent compared to 20 percent for married families under 300 percent of poverty. 7. Disability status is reported only for those aged 15 and older. 8. Employment and earnings are observed by matching with CPS outgoing rotation group data (detailed later). 9. Schmidt, Shore-Sheppard, and Watson (2013) implements a two-sample procedure to investigate participation rather than eligibility, but the findings are not substantively different and we do not include them here. 10. For comparison, Neumark and Kawaguchi (2001) reports a match rate of 74 percent across a 12-month window in the Current Population Survey. It is not surprising that our match rate is higher given that our longest window is three months. Neumark and Kawaguchi argue that bias stemming from attrition in the CPS is likely to be minimal. Reported food insecurity is similar for our matched and unmatched samples.
Table 2
Summary Statistics ( A second issue is that ORG earnings are reported as weekly earnings and have more variance than annual or monthly earnings used in benefit determination. Thus, there is error in the eligibility imputation.
11 Finally, unearned income is unavailable in the ORG data, so we assume unearned income is zero except for transfer income imputed by our calculators.
12 Because assets are not observable in the CPS, we ignore asset tests in eligibility determination, as is common in the literature.
We use the FSS matched to ORG data to impute eligibility and potential benefit amounts for the safety-net package for each family. The definition of a "family" for benefits determination varies by program and our calculators account for this fact. Generating estimated program benefits requires care because benefits from one program can affect benefits from another. In order to model the interactions between programs correctly, we use a sequential process.
First, the matched FSS-ORG data are run through the TAXSIM program available through the National Bureau of Economic Research to calculate federal and state EITCs. Inputs to the EITC calculators include marital status, number of children, ages of children, earnings of respondent, and state and year of residence. Thus, for each family, we have a measure of the EITC potentially received from its state and federal taxes given its imputed annual earnings.
The output from TAXSIM is run through the SSI calculator, which calculates SSI benefits. Some states supplement federal SSI benefits, generating variation across states and over time. We use CPS self-reports of activity-limiting disabilities for members of the household aged 15 and older. Self-reported disability measures can lead to error in eligibility imputation for SSI (Burkhauser, Houtenville, and Tennant 2014) . In addition, family potential SSI benefits will be understated to the extent that there are child SSI recipients in the household.
We use the output of the SSI calculator for the TANF calculator, assuming that individuals fully utilize available SSI benefits since SSI benefits are more generous than the comparable TANF benefits. Individuals who receive SSI are ineligible for TANF, but other family members may be eligible for TANF using a family definition that excludes the individual receiving SSI. For TANF eligibility determination, we use rules in each state applying to new cases. For benefit determination, we use rules applying to individuals with 11 months of prior benefit receipt.
The Medicaid/CHIP calculator follows, as SSI and TANF receipt affect eligibility for Medicaid. We impute eligibility for each individual in the family and then calculate the fraction of the family that is eligible for public health insurance. We do not monetize the value of health insurance due to the considerable uncertainty in how families value it
11. An additional source of error is that earnings are measured at some point between December of the reference year and March of the subsequent year, whereas the relevant earnings for actual determination may occur as early as the year prior to the reference year. Analysis of the March CPS suggests that "current" weekly earnings of the respondent have a correlation of 0.43 with prior calendar year annual earnings among single parent families under 300 percent of poverty. 12. Analysis of the March CPS, which includes information on both earned and unearned income, suggests that unearned income other than cash welfare is not a large concern among single-parent families under 300 percent of poverty. For 50 percent of such families with positive total income, unearned income is less than 1 percent of total income. About one-third of the unearned income in this population stems from nonmeans-tested government benefits like Social Security and Social Security Disability Insurance.
(see Smeeding and Moon 1980) , and throughout our analysis, we treat Medicaid/CHIP eligibility separately from the other safety-net programs.
Finally, we put families through the food assistance calculator, where eligibility and benefits are affected by both SSI and TANF. We monetize the value of school lunch to be the reimbursement rate in that state and year times the number of school days times the number of school-aged children. We monetize the value of WIC based on average food cost per recipient times the number of children of eligible age. We monetize SNAP benefits on a dollar-for-dollar basis, which improves on previous literature by allowing us to consider a continuous rather than dichotomous measure of SNAP benefits.
At the end of this process we have imputed potential benefits for the programs; we refer to them as imputed real potential benefits because they are calculated assuming full takeup of all programs and adjusted for inflation. Additional details about the assumptions underlying the programming of the calculators are provided in the online appendix.
13 Almost 90 percent of the families in the sample are imputed to be eligible for cash or food benefits, with the EITC and food assistance reaching the most families. The average annual potential combined cash and food package is imputed to be about $5,700 (in 2005 dollars).
Panel A of Table 3 reports summary statistics and annual means for imputed real potential benefit levels for the sample. The average family in the single-parent, lowincome sample was imputed to be eligible for $2,017 in TANF benefits, $615 in SSI benefits, $1,324 in EITC benefits, and $1,755 in food assistance. The combined cash and food package increased by 22 percent between 2001 and 2009, from $5,396 to $6,591. A majority of this increase stemmed from higher levels of food assistance. To check for errors arising from our use of matched ORG weekly earnings, we repeat the exercise with the March CPS and find comparable imputed potential benefit levels (not shown).
We also examine reported benefit receipt in the March CPS. As shown in Panel B of Table 3 , reported benefit amounts are lower than imputed potential benefit amounts, reflecting some combination of incomplete takeup, underreporting, and measurement error in the imputation. Reported TANF benefits are low and declining relative to imputed potential benefits, likely reflecting a welfare office emphasis on "diversion" from cash assistance among those who are eligible. For food assistance, both imputed potential benefits and reported benefits received increased substantially over the sample period. Overall, including an imputed $1,492 in EITC benefits, the average singleparent family under 300 percent of poverty receives $3,473, or about 60 percent of the imputed potential benefits.
B. Estimation Strategy
If potential benefit levels were determined exogenously for each household, we would be interested in estimating linear probability models of the form:
where FI is an indicator for food insecurity in family i in demographic cell c in state s in year t, benefit is the level of potential benefits for the various safety-net programs the family is imputed to receive, X represents a vector of state and individual level controls, y 13. The online appendix can be found at http://uwpress.wisc.edu/journals/journals/jhr-supplementary.html. represents state fixed effects, and l represents year fixed effects. We include the state unemployment rate in our base specification and add additional time-varying policy controls in other specifications. 14 Demographic controls include whether the family includes a child younger than age six, whether the family has one, two, three, or four or more children, respondent age, and a three-way interaction between education in three categories, race in four categories, and disability status. Thus, the model controls for observable characteristics of families living in states in a given year, all characteristics of states that are fixed over the study period, time-varying economic conditions, and yearto-year national variation in food insecurity. We do not control for employment or earnings in the base specification because they may be endogenous to program generosity. The key coefficient b 1 represents the effect of benefit generosity on the prevalence of food insecurity.
An important challenge with estimating Equation 1 is endogeneity of potential benefits. For example, a state with a fixed set of program rules will have higher rates of program eligibility in bad times compared to good and is also likely to have more food insecurity because of the bad economic conditions. We thus use the average program generosity by state, year, and demographic cell simulated for a national sample of families as an instrument for imputed potential benefits. This simulated benefits approach is in the spirit of that used by Currie and Gruber (1996) . The simulation approach is a way of summarizing complicated program rules into a meaningful set of statistics. Simulated generosity is correlated with benefit levels only because of policy rules and formulas not because of economic conditions of individual families.
15 A rich state with generous policy parameters might have a high simulated eligibility rate because a large portion of a national sample would qualify but a low imputed eligibility rate for a program because few of its residents are poor enough to qualify for a program. Because we control for state fixed effects and year fixed effects, we rely on within-state differences in the policy parameters across demographic groups and over time to identify the effects of program participation on food insecurity.
To obtain this exogenous measure of program generosity, we take the national CPS sample, strip state and year identifiers from the data, and replicate it for each state and the District of Columbia for years [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . Running these data through our series of benefit calculators gives a measure of state-level differences in program generosity while abstracting from state-level differences in population characteristics and economic environment. We focus on program generosity for nonimmigrant, single-parent families under 300 percent of the poverty line. 14. Additional policy parameters include: the dependent allowance for unemployment insurance, maximum number of weeks of UI in the state during the reference period, child support enforcement expenditure per capita, SNAP standard utility allowance, SNAP simplified reporting, SNAP electronic benefit transfer, SNAP combined application for SSI recipients, TANF family caps, TANF strict time limits, TANF strict sanctions, noncash TANF spending per capita, and public housing and voucher units per capita. Details on these variables can be found in Schmidt, Shore-Sheppard, and Watson (2013). 15. We control for the state unemployment rate to account for the fact that states may change policy parameters in response to economic conditions. In addition, some specifications control for family economic conditions such as employment or poverty status. 16. Because the poverty line is higher for Alaska and Hawaii, the simulated sample for these two states is not identical to the simulated sample from the other states. Results are not sensitive to excluding Alaska and Hawaii.
After running these simulated data through the benefit calculators, we average the predicted benefit amounts for the simulated data by cell to create the instruments. The instruments are cell means of simulated potential benefits, where the cells are defined by state, year, disability status (any disabled person aged 15+ in family), any child younger than age six in the family, number of children (one or multiple), and highest education of parent (less than high school, high school, or more than high school).
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Simulated benefit levels for the fixed 2001 sample are shown in Panel C of Table 3 . These numbers represent the changes in benefit generosity arising solely from policy parameter changes and exclude the portion of the benefit change that arises from changing economic circumstances of families. The total cash and food package for the fixed sample increases by only 7 percent between 2001 and 2009 for the fixed sample, suggesting that much of the observed 22 percent rise in potential benefits (in Panel A) stemmed from adverse economic changes rather than changes in policy parameters. There was a 34 percent expansion in real food assistance generosity between 2001 and 2009, which offset declining TANF generosity. The difference between Panel A, which reflects economic, demographic, and policy changes, and Panel C, which considers policy changes alone, highlights the importance of using an instrumental variables strategy to examine the effect of the safety net on food insecurity. Our analysis also reveals substantial variation in simulated benefits within states over time. For example, the real value of simulated cash and food benefits rose by $604 in Virginia and just $38 in California over the [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] period.
The instrumental variables strategy uses simulated benefit levels as instruments for imputed potential benefits. Although the instrumental variables approach purges the estimates of many potential confounders, bias will arise if policies respond directly to food insecurity or its correlates. We cannot rule out this bias, but we do examine the association between the safety net and family economic conditions such as employment and earnings to gauge the extent to which this might be a problem.
Finally, we explore the importance of considering the interactions of program eligibility and benefits across programs. To do so, we calculate "naive" versions of TANF, food assistance, and Medicaid benefits, where the benefits for each program are calculated ignoring the potential benefits from the other programs. For example, the naive potential benefits for SNAP are calculated without regard to TANF or SSI income and are therefore higher than the true potential benefits. The means of the naive versions of cash and food variables are reported in Panel D of Table 3 . The naive imputed benefit levels for all cash and food programs combined average over $400 higher than in the top panel. This is mainly due to the much higher level of imputed food assistance when one ignores TANF and SSI income.
17. One concern with using disability status to define cells is that self-reported work limitations in the CPS have been increasing over our sample period (Burkhauser, Houtenville, and Tennant 2014) , and there is some evidence that self-reported work limitations respond endogenously to economic conditions (Waidmann, Bound, and Schoenbaum 1995) . This would tend to bias the estimated effect towards zero, as movement into reported disability status would tend to raise imputed benefits and to be associated with more food insecurity. We estimate regressions that rely only on state-year variation in policies and would not be subject to this bias. The coefficients, presented in Table 6 , are larger in magnitude as expected. Table 4 presents results from the first stage of the two-stage least squares regressions. We examine the instruments for cash and food benefits combined, cash and food separately, and each safety-net program separately. In all cases, simulated potential benefit levels using the fixed national sample are strongly and positively related to imputed potential benefit levels. Furthermore, in all cases the instruments are jointly significant with Fstatistics above 20. 18 We conclude that the first stage is sufficiently strong for a secondstage analysis. As shown in Schmidt, Shore-Sheppard, and Watson (2013) , these instruments also predict reported actual benefit receipt in the March CPS. Table 5 presents the main results. For reference, Column 1 shows results from an OLS regression examining the relationship between food insecurity and combined potential cash and food benefits and family Medicaid eligibility. The OLS results demonstrate that the level of potential benefits for safety-net programs is positively associated with food insecurity for low-income, single-parent families. This result is unsurprising since disadvantaged families are both more likely to qualify for social safety-net programs and more likely to be food-insecure. Column 2 adds state-level policy controls and controls for family employment and income category; these controls attenuate, but do not eliminate, the positive OLS coefficient.
IV. Results and Discussion

A. Main Results
To address the selection problem and isolate the causal impact of program generosity on food insecurity, we turn to the instrumental variables strategy described earlier. The IV strategy purges the estimates of bias stemming from the fact that a family's economic circumstances are correlated both with program eligibility and food insecurity. The key finding, shown in Column 3 of Table 5, is that the safety net does matter. Raising a family's combined potential cash and food package by $1,000 reduces food insecurity by 1.1 percentage points, on a base of 33 percent. Moving from the 10th percentile state (Kentucky, with a mean potential benefit package of $4,567 for the simulated sample) to the 90th percentile state (Vermont, with a package of $6,901 for the simulated sample) would increase potential benefits within the analysis sample by about $1,688 and reduce food insecurity by 1.8 percentage points. 19 Moving from the tenth percentile ($0) annual family potential benefit to the 90th percentile ($12,569) family benefit would decrease food insecurity by 13.8 percentage points; this decline corresponds to 40 percent of the overall rate of food insecurity in the sample.
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Another way to gauge the magnitude of the coefficient is to consider the expansion of the safety net during the Great Recession. Between 2007 and 2009, the average annual 18. It should be noted that the strength of the first stage is misleading to the extent that there are errors in the benefit calculators for a given state-year-demographic cell. Errors will be reflected in both simulated potential benefits and imputed potential benefits, generating a spurious correlation between the instruments and the endogenous regressors. There is no reason to suspect these errors would be associated with food insecurity, however. 19. This calculation uses the fact that each dollar of simulated cash and food benefits is associated with a 72 cent increase in imputed benefits, as shown in Column 1 of Table 4 . The less than one-for-one relationship stems from the fact that more generous state-years tend to have fewer residents who qualify for assistance. 20. This calculation reflects imputed potential benefits for single-parent families under 300 percent of the poverty line in 2001.
Table 4
First Stage: Imputed Potential Benefits Regressed on Simulated Potential Benefits + , *, and ** indicate statistical significance at the 10, 5, and 1 percent levels. Controls are the same as those in Table 4 . Additional policy controls are listed in Table 2 combined cash and food package increased by $555 in the fixed simulated sample. Almost all of this increase was associated with expansions in the SNAP and EITC programs. 21 At the same time, food insecurity rose over the period by 6.9 percentage points in the actual sample, from 29.0 to 35.9. The estimates suggest that without the safety-net expansion, the 2009 rate of food insecurity would have been 0.4 percentage points higher.
Column 4 of Table 5 adds state-year policy parameters to the model as well as (potentially endogenous) family-level economic controls for employment and poverty status. The coefficients on the effect of the cash and food benefit package are not substantively changed. Our preferred specification is the parsimonious specification in Column 3 because it offers the most statistical power and avoids overcontrolling for labor market responses that may be endogenously induced by the programs.
Throughout the analysis, the Medicaid coefficient is positive though usually statistically insignificant. As discussed below, part of the positive relationship between Medicaid and food insecurity appears to be driven by a substantial negative association between earned income and Medicaid generosity. This could reflect a causal impact of Medicaid on labor market attachment or could reflect policy endogeneity in the timing of Medicaid expansions. We lack confidence in the Medicaid results and leave further investigation of the impacts of the Medicaid program to future research.
Columns 5 and 6 of Table 5 investigate the separate effects of cash and food assistance. The estimated benefit of food programs is about 15 percent greater than the estimated benefit of cash programs, but the standard errors are large and the coefficients are not statistically different from one another. This finding is consistent with evidence from Hoynes and Schanzenbach (2009) that food stamps are treated like cash by recipients, but the lack of statistical difference between cash and food here could simply reflect a lack of statistical power. Similarly, in Columns 7 and 8, point estimates on each of the cash and food programs are negative when they are allowed to enter separately, but are statistically indistinguishable from zero and each other.
B. Robustness Checks
We perform a number of additional analyses in Table 6 . First, we consider two alternative forms of the instruments. The first, corresponding to the results in Column 2, relies solely on state-year variation in safety-net generosity for single parents under 300 percent of the poverty line. The estimated effect of the safety net using this approach is larger than our baseline estimate but has large standard errors. The second (Column 3) relies on variation by state, year, and disability status. The coefficient is closer to our baseline estimate but again larger in magnitude. Due to the more limited variation using these alternative instrument sets, we have more confidence in our more conservative baseline results. In Columns 4 and 5, we look for evidence of policy endogeneity by examining whether the safety net predicts family-level economic outcomes. There is no evidence that the generosity of the cash and food safety net affects the probability of employment of the respondent or affects earned income. On the other hand, we do find evidence that Medicaid generosity is associated with lower rates of earned income and large (but statistically insignificant) reductions in employment. The magnitudes of the coefficients raise the concern that the Medicaid program expands in response to negative economic conditions, so although we find no evidence of policy endogeneity for cash and food programs, we are less confident that the Medicaid instrument satisfies the exclusion restriction.
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C. Which Aspects of Food Insecurity Are Affected by Safety-Net Generosity?
Our results thus far indicate that food insecurity broadly defined is reduced when the safety net is more generous. However, food insecurity encompasses a variety of aspects including measures of insufficient resources to buy food and anxiety about not having enough food. We thus investigate which aspects of food insecurity are affected by the safety net. In addition, we examine the relationship between the safety net and the extreme outcome of very low food security.
The results are shown in Table 7 . Each cell reflects the coefficient on cash and food from a separate 2SLS regression with a different outcome variable. The key coefficient from Column 3 of Table 5 is replicated in the first row. In the second row, we show the coefficient from the regression using very low food security as the outcome; very low food security affects about 10 percent of the sample. The coefficient on very low food security is also negative, but it is not statistically significant. We then investigate nine measures of food hardship, including six of the questions that are used as inputs into the measure of food insecurity. All of the coefficients are negative, and five of the nine are statistically distinguishable from zero. The safety net appears to reduce the probability that respondents need more money to meet their food needs, that they ran short of food money over the past 12 months, or that they sometimes or often did not have enough food to eat in the household over the past 12 months. It also appears to reduce the probability that respondents ate less than they felt they should or were hungry but did not eat because of insufficient money for food. The results suggest that the safety net affects the reported adequacy of food consumption and not just financial anxiety.
D. Marginal Effects and Naive Estimators
The analysis thus far investigates the effect of cash benefit generosity holding food benefits constant. From the point of view of the state policymaker, however, this may not be the parameter of interest because federal food assistance changes mechanically when states offer more generous cash benefits. TANF and SSI benefits are typically 22. In other analyses (not shown), we find that the estimated coefficient on the cash and food package is unaffected if we exclude the unusual states of Alaska and Hawaii, and the District of Columbia. We also perform a parallel analysis for married-parent families and find no comparable effect of the safety net on food insecurity for married-parent families. insufficient to make a family ineligible for food assistance, so the main effect arises through a reduction in the dollar value of SNAP benefits among the eligible. This effect can be seen in Figure 1 , which uses 2001 state policies to simulate the average benefits potentially received in a 2001 CPS sample nationally representative of single-parent, nonimmigrant families under 300 percent of the poverty level. The offset of SNAP benefits works out to about 15-20 cents on the dollar for state cash expenditures.
As a thought experiment, consider the state policymaker raising potential cash benefits by $1,000 per family. In the absence of a SNAP benefit change, this would be expected to reduce food insecurity by 0.93 percentage points (Column 5 of Table 5 ). However, factoring in a $200 offset in SNAP benefits per family, the expected net change in food insecurity is only 0.72 percentage points. In Table 8 , we investigate whether taking multiple programs into account is important by examining how our results would have differed if we had used the "naive" versions of imputed benefit levels that ignore cross-program eligibility and benefit interactions. Column 1 replicates the baseline effect (Column 3 of Table 5 ) of cash and food combined. Column 2 sums the naive versions of the variables, constructed ignoring the effect of SSI on TANF and ignoring the effect of SSI and TANF on food assistance. This naive estimate in Column 2 is approximately half of the magnitude of the baseline specification and is not statistically distinguishable from zero.
Comparing Column 3 (replicated from Table 5 , Column 7) and Column 4 (the naive version) provides some indication of why the preferred estimates differ from the naive estimates. If one does not account for the mechanical relationship between SSI and TANF, the implied effects of TANF reverse sign after controlling for SSI. Similarly, food benefits have a smaller impact in the naive specification. Table 8 also shows that when programs are considered one at a time, either accounting for the program interactions when imputing benefits (Columns 5-8) or using the naive versions of imputed benefits (Columns 9-10), their apparent effects are different. For example, the apparent effect of SSI or TANF potential benefits is larger if one does not account for the fact that most households eligible for these programs are also eligible for food assistance. These results highlight the importance of Table 5 .
"Regular" indicates cross-program eligibility and benefit interactions are accounted for in the potential benefits calculation, while "Naive" indicates that such interactions are ignored in the calculation.
considering the interactions of programs when examining their impact on measures of family well-being such as food insecurity.
V. Conclusion
Participation in a range of safety-net programs is an important means by which low-income families may respond to the risk of food insecurity. The analysis presented here estimates the effect of major cash, food, and medical safety-net programs on food insecurity. We find evidence that a generous cash and food safety net does reduce food insecurity in families with children. The evidence on the effect of public health insurance is inconclusive.
Our findings suggest that each $1,000 in cash or food benefits for which families are eligible reduces food insecurity by 1.1 percentage points. These estimates imply that moving from the policies of the tenth percentile state of Kentucky to those of the 90th percentile state of Vermont would reduce food insecurity by 1.8 percentage points on a base of 33 percent.
Although states differ in the composition of their safety-net packages, we find no evidence of a significant difference in the effectiveness of food versus cash programs. Under current rules, states lose federal food assistance dollars when they expand their cash safety net. Though their budgets may suffer, the results presented here suggest that the benefits of a cash expansion would at least offset food insecurity arising from foregone food benefits.
The analysis here also highlights an important methodological issue facing poverty researchers. Low-income families are often eligible for multiple safety-net programs. Analyses that focus only on one program risk overstating or understating the impact of that program on the outcome of interest. Even when program participation arises exogenously, secondary effects on eligibility for other programs need to be considered.
Finally, the analysis highlights the role that the safety net can have in improving the material well-being of Americans. Reductions in food insecurity, a key indicator of material well-being, should be one of the benefits considered when evaluating policy changes to safety-net programs. With poverty rates high by recent historical standards, understanding the role of the safety net in alleviating hardship is essential. Our results demonstrate the importance of the safety net in furthering this goal.
